. When mitochondria from fasted rats are preincubated with malonyl-CoA its inhibitory effect is increased in a subsequent assay (Zammit, 1983) , and when liver mitochondria are preincubated in the absence of malonyl-CoA its inhibitory effect is decreased. The rate of this 'desensitization' is accelerated by palmitoyl-CoA and by salts (Bremer rt ul., 1985) . The desensitization is also more rapid in liver mitochondria from fasted or thyrotoxic rats than in mitochondria from fed or hypothyroid rats (Bergseth et al., 1986) .
Isolated mitochondria have been found to contain highaffinity binding sites for malonyl-CoA (Mills rt al., 1983; Bird & Saggerson, 1984; Zammit & Corstophine, 1985) . However, the extracted purified carnitine palmitoyltransferase is completely insensitive to malonyl-CoA (Fiol & Bieber, 1984) . Extraction and inhibitor studies also indicate that malonyl-CoA binds to a regulatory component in the membrane different from the enzyme (Bremer et al., 1985; Declercq et al., 1985) .
We have now found that rat liver mitochondria desensitized in a KCI-containing medium can be 're-sensitized' by washing the mitochondria in a sucrose medium in the absence of malonyl-CoA. We have also found that the component(s) binding malonyl-CoA can be completely solubilked by extraction with Triton X-100 and KCI, and completely separated from the carnitine palmitoyltransferase.
Rat liver mitochondria were prepared as previously described (Bremer et al., 1985) . A complete extraction of carnitine palmitoyltransferase and malonyl-CoA binding component(s) was obtained with 5% Triton X-lOO/O.S M-KCI/IOrnM-Hepes (pH 7.4)/1 mM-EGTA.
Carnitine palmitoyltransferase was assayed as previously described (Bremer et al., 1985) . Protein was assayed by the Lowry et al. (1951) method.
Malonyl-CoA was analysed in freshly isolated rat liver mitochondria as described by Singh et al. (1984) . These analyses showed that the mitochondria contained 5-10 pmol of malonyl-CoA/mg of protein. This malonylCoA must be relatively firmly bound since it survived the mitochondria isolation procedure. We have also found that added [2-'4C]malonyl-CoA is relatively rapidly degraded by the isolated mitochondria. When 3-15 nmol of labelled malonyl-CoA was incubated with mitochondria (8 mg of protein) under the preincubation conditions given in the legend to Fig Rat liver mitochondria (34 mg of protein) were preincubated in lOml at 30 C with ~~~M -K C I , 94m~-sucrose. ~~M -K C N , 25m~-Hepes, pH 7.0, and with ( A ) and without (A) 1 0~~-malonyl-CoA. After 6 min, the incubation mixture was cooled on ice and 30m1 of ice-cold 0.25~-sucrose with SmM-Hepes (pH 7.0) was added. The mitochondria were spun down at 8500g for I0min. The pellet was resuspended in about lOml of sucrose/Hepes medium and re-sedimented and finally suspended in 1 ml. These re-isolated mitochondria (23.6mg of protein) were again incubated as above. During the two incubations, samples of 0.2 ml incubation mixtures were taken for assay of outer carnitine palmitoyltransferase. The assay mixture (1 ml) contained 68 mM-KCI, 38 mM-sucrose, 2 mM-KCN, 20 mM-Hepes, I YO albumin, 50 pM-palmitoyl-CoA, 200 p~-( -)- Rat liver mitochondria were extracted twice with 0.5% Triton X-100 in 225 p~-mannitol/75 mM-sucrose (25 mg of protein/ml) and centrifuged to remove matrix and most of the enzyme. The sediment was subsequently extracted with 5% Triton X-100 in OSM-KCI. This second extract was diluted 10 times with 10 mM-Hepes (pH 7.4) and put on a column (1 5 cm x 4cm) of hydroxyapatite (Bio-Gel HPT Sigma) previously equilibrated with 10 mM-pOtaSSSiUm phosphate/l0 mM-Hepes (pH 7.4)/ 0.5% Triton X-100. The column was eluted with a linear phosphate gradient (10-500 m~, 100 + 100 ml) containing 0.5%
Triton X-100 with a flow rate of 0.6 ml/min. Fractions of 3 ml were collected. The fractions were assayed for protein and carnitine palmitoyltransferase. To assay for malonyl-CoA binding, 2.5 mg of carrier y-globulin was added to 2 ml samples followed by 1 .S ml of 50% poly(ethy1ene glycol) 6000 to precipitate the proteins. The precipitated proteins were resuspended in 1 ml of 25 m~-KC1/5 mM-Hepes, divided in two, and 0. peared after 2min. Free malonate and acetyl-CoA were identified as reaction products (Bergseth et al., 1986) . Thus, desensitization might be connected with degradation of the endogenous malonyl-CoA. However, Fig. I shows that the carnitine palmitoyltransferase is re-sensitized to malonylCoA just by washing the mitochondria with a sucrose medium. A second preincubation again desensitized the enzyme, more rapidly than in the first preincubation. It is also striking that the prolonged procedure (preincubation for 6min plus washing plus a second preincubation) leads to a pronounced increase in non-latent carnitine palmitoyltransferase ('outer transferase'), which is almost completely insensitive to malonyl-CoA added in the following assay. This 'activation' and desensitization is almost completely prevented when 5 pM-malonyl-CoA is added to the preincubations.
We tentatively interpret these results as follows. The outer transferase is inhibited when it associates with a regulatory unit in the membrane. This association is promoted by malonyl-CoA. In a salt-free medium the association takes place in the absence of malonyl-CoA (salt promotes dissociation). In a salt-containing medium the complex will start to dissociate, but in the presence of malonyl-CoA the process is immediately reversed. When the mitochondria have been preincubated in salt media in the absence of malonyl-CoA, the dissociation has run its course, and re-association (re-sensitization) now takes time to be completed.
The existence of a regulatory unit binding malonyl-CoA has been assumed. Its existence is supported by the experiment shown in Fig. 2 . This Figure shows that mitochondria1 membranes completely solubilized by Triton X-100 and KCI can be fractionated on a hydroxyapatite column to give a complete separation of the carnitine palmitoyltransferase and the malonyl-CoA-binding component(s).
The recovery of malonyl-CoA-binding capacity was relatively poor in this experiment (about 15%). However, the low recovery was subsequently shown to be due to the presence of Triton X-100 in the samples. When the Triton X-100 was rigorously removed by treatment with Biobeads SM 2 (Bio-Rad), the recovery increased to nearly 100%. The fractions containing carnitine palmitoyltransferase still showed no binding of malonyl-CoA.
We have tried to recombine the enzyme, the malonylCoA-binding component and malonyl-CoA. Inhibitions of only 20-25% were obtained. Further work is therefore required to prove that a regulatory unit inhibits the enzyme in the presence of malonyl-CoA.
